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This study investigated the effect of ﬁlmed peer modeling on fear beliefs and approacheavoidance
behaviors towards animals in 8- to 10-year-old typically developing children. Ninety-seven children
randomly received either a positive or negative modeling ﬁlm in which they saw peers interact with
a novel animal. Before and after this ﬁlm, children’s fear beliefs and avoidance tendencies towards the
modeled and non-modeled control animal were measured. A behavioral approach task was also
administered post-modeling. Following positive peer modeling, children’s fear beliefs and avoidance
tendencies towards the modeled but also towards the non-modeled animal decreased signiﬁcantly. After
negative modeling, children’s fear beliefs towards the modeled animal increased signiﬁcantly, but did not
change for the non-modeled animal. Negative modeling did not change avoidance tendencies for the
modeled animal, while it decreased children’s avoidance of the non-modeled animal. No signiﬁcant
effects were observed on the behavioral approach task. These results support Rachman’s indirect
pathway of modeling/vicarious learning as a plausible mechanism by which children can acquire fears of
novel stimuli and stresses the important fear-reducing effects of positive peer modeling. Clinical
implications and directions for future research are discussed.
 2010 Elsevier Ltd. Open access under the Elsevier OA license.Phobias and anxiety disorders are among the most prevalent
psychological problems in childhood (Bernstein, Borchardt, &
Perwien, 1996; Cartwright-Hatton, McNicol, & Doubleday, 2006;
Costello, Mustillo, Erkanli, Keeler, & Angold, 2003) and are associ-
ated with a number of adverse outcomes in social, emotional, and
school functioning (Strauss, Frame, & Forehand, 1987). If left
untreated, childhood anxiety can pose a risk factor for the devel-
opment of (other) internalizing and externalizing disorders in
childhood (Last, Perrin, Hersen, & Kazdin, 1996), adolescence
(Bittner et al., 2007), and adulthood (Pine, Cohen, Gurley, Brook, &
Ma, 1998). The profound impact of anxiety on the lives of young
children highlights the need to advance our understanding of the
acquisition of this type of psychopathology.
Fear is characterized as being a reaction to a speciﬁc threatening
stimulus, characterized by increasing avoidance as cue proximitytitute of Psychology, Erasmus
e T12-43, P.O. Box 1738, 3000
2; fax: þ31 10 4089009.
lsevier OA license.increases, with the response being unreasonable and extensive to
the extent that it can interfere with daily life. Lang (1968) described
fear in terms of a three-system response model in which fear is
reﬂected in physiological symptoms, subjective feelings of appre-
hension and avoidance behavior. Fears are known to be non-
randomly distributed in the general population (Merckelbach,
deJong, Muris, & vandenHout, 1996), with the most prevalent
categories of fear being animal fears (e.g. spider phobia); natural
environment fears (e.g. fear of heights); blood-injection-injury
fears (e.g. dental phobia) and situational fears (e.g. claustrophobia).
Fears and phobias often have an early age of onset with children
experiencing general patterns of normative fear throughout their
development (Field & Davey, 2001). Fear of ghosts and the super-
natural are common in early childhood (Bauer, 1976), animal fears
in middle childhood while fear of injury and social fears emerge in
late childhood and early adolescence (see Muris & Field, in press).
The majority of childhood fears remit spontaneously, however for
a subgroup of children speciﬁc fears persist beyond childhood.
Several factors are likely to contribute to the onset and persistence
of childhood fears. First, it is known that fear and anxiety have
a genetic component, with heritability estimates of between 30 and
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the largest proportion of unique variance in child fear and anxiety.
Rachman’s (1977) three pathways to fear model represents a useful
framework for examining environmental factors involved in the
acquisition of fears.
Rachman’s (1977) model suggests that fears can be acquired
via: 1) a direct route of aversive classical conditioning, and two
indirect routes of 2) modeling/vicarious learning (i.e., learning by
observing others), and 3) negative information transmission.
Empirical research supports both direct as well as indirect path-
ways to fear acquisition (see reviews by Askew & Field, 2008; King,
Eleonora, & Ollendick,1998;Muris & Field, 2010). However, much of
this evidence has relied on retrospective studies (e.g. Gruner, Muris,
&Merckelbach,1999;Muris, Steerneman, Merckelbach, &Meesters,
1996), and therefore the causal role of these pathways in the
acquisition of fear cannot be established. Fortunately, recent studies
have developed prospective paradigms to explore the role of indi-
rect vicarious learning experiences for the development of child-
hood fear (Askew & Field, 2007; Gerull & Rapee, 2002).
This study will focus on the role of modeling, a speciﬁc form of
vicarious learning in which learning occurs as a consequence of
observing other people’s responses to a situation or stimulus
(Askew & Field, 2008). With regard to the role of modeling in fear,
two complimentary literatures exist: 1) a fear reduction literature,
which has investigated the positive modeling of non-fearful and
adaptive behaviors in response to potentially fear-provoking situ-
ations and stimulus for the reduction of fear (Egliston & Rapee,
2007; Kelly, Barker, Field, Wilson, & Reynolds, 2010) and 2) a fear
acquisition literature, which has investigated the negativemodeling
of fearful behaviors and less adaptive responses for the onset of
fears (Askew & Field, 2007; Gerull & Rapee, 2002). Modeling can be
either in vivo or symbolic (e.g. ﬁlmed). In the present study, we
compare the effect of positive and negative ﬁlmed peer modeling
on children’s fear learning about novel animals, in particular
exploring the effects on children’s fear beliefs and avoidance
behavior.
The role of modeling in fear acquisition and fear reduction has
been examined experimentally in infants and toddlers, with
mothers as live models (de Rosnay, Cooper, Tsigaras, & Murray,
2006; Dubi, Rapee, Emerton, & Schniering, 2008; Gerull & Rapee,
2002). Results of these studies showed that toddlers displayed
greater fear expressions and avoidance towards novel, fear-relevant
and fear-irrelevant stimuli, and strangers following negative
maternal modeling. Further, next to the negative role of maternal
modeling, past research has also identiﬁed a protective role for
positive modeling (Egliston & Rapee, 2007; Kelly et al., 2010).
Egliston and Rapee (2007) demonstrated that toddlers who
observed their mother interact positively with a fear-relevant
stimulus, showed more positive reactions and approach behaviors
towards that stimulus compared to toddlers who did not observe
their mother interact positively with the stimulus. Kelly et al. (2010)
showed that in 6- to 8-year-olds, positive information and
modeling about an animal led to lower fear beliefs and avoidance
behavior than a control condition. Taken together, these results
suggest that young children can acquire fear beliefs and avoidance
behaviors towards fear-relevant and fear-irrelevant stimuli through
(experimentally induced) negative maternal modeling, while
positive maternal modeling may serve to reduce the risk for
developing fear and avoidance behavior in young children.
Askew and Field (2007) used an experimental, prospective
design to determine the effect of vicarious learning on fear cogni-
tions and avoidance behavior of novel animals in children aged 7-
to 9-year-olds. In this study, children were presented with images
of novel animals, which were paired with images of either happy,
scared, or neutral faces (control condition). Children’s directly andindirectly measured fear beliefs towards the animals changed in
a direction congruent with the facial expressions with which they
were paired during the vicarious learning phase. At a 3-month
follow-up assessment, indirectly measured fear beliefs persisted. In
a second study, Askew and Field (2007), observed that children
were signiﬁcantly slower to approach a touch box they believed to
contain an animal they had previously seen paired with scared
faces. Altogether, these results support Rachman’s theory
(Rachman, 1977), which assumes that vicarious learning represents
a viable pathway through which cognitive and behavioral aspects
of fear can be learned. However, previous studies on the role of
modeling in fear learning and fear reduction have some limitations.
First, Askew and Field’s paradigm does not resemble vicarious
learning in the real world: it is very artiﬁcial and used rather pure
and unrealistic unconditioned stimuli (USs), which might explain
the relatively weak effects (certainly compared to verbal informa-
tion) they found. Therefore, this paradigm is likely to be (much) less
potent than a real world vicarious learning event in establishing
fear beliefs in children. However, those studies employing more
naturalistic approaches (e.g. de Rosnay et al., 2006; Dubi et al.,
2008; Egliston & Rapee, 2007; Gerull & Rapee, 2002) are also
limited in that they only used mothers as models. Therefore, the
paradigm used in the current study tried to improve on this by
using more ecologically valid stimuli, namely videos in which
children see unknown peers approach a box, which they believe
contains a novel animal in either in a happy, conﬁdent manner
(positive modeling) or in a hesitant, fearful manner (negative
modeling).
To date, very few studies have examined the effect of peer
modeling on young children’s fear cognitions and behaviors,
especially not using a prospective, experimental design. However,
there is reason to believe that when children grow older, peers
become an important source of information about the world and
how to react in different situations, second only to their parents
(e.g. Schunk, 1987; Schunk & Hanson, 1985). Previous studies have
also mainly focused on the effects of positive peer modeling as
a means by which to reduce pre-existing fears. Both Bandura and
Menlove (1968) and Hill, Liebert, and Mott (1968) studied the
effect of ﬁlmed modeling on young children’s (pre-existing) fear of
dogs. Both studies showed that following positive peer modeling,
children achieved larger increases in approach behaviors towards
the dogs relative to the no-modeling control condition. Children
facing hospitalization, surgery, or dental sessions also report less
fear and apprehension prior to their procedure if they have
observed a ﬁlm of a peer undergoing the same procedure compared
to children who view an unrelated control ﬁlm or a demonstration
ﬁlm without a peer model (Melamed & Siegel, 1975; Melamed,
Yurcheson, Fleece, Hutcherson, & Hawes, 1978). Third, children
fearful of water showed less fear of swimming after being exposed
to a peer-coping or peer-mastery model during their swimming
sessions than fearful children who had their swimming lessons
without being matched with a peer model (Weiss, McCullagh,
Smith, & Berlant, 1998). On balance, previous research evidence
indicates that ﬁlmed and live modeling is an efﬁcacious interven-
tion in the treatment of childhood phobias and anxiety disorders
(see for a review Ollendick & King, 1998).
Despite past research demonstrating a role for peer modeling in
the reduction of childhood fears, the role of peer modeling in the
acquisition of children’s fear related beliefs and behaviors has not
yet been studied. Therefore, the current study investigated the
effect of ﬁlmed peer modeling on fear beliefs and approach-
eavoidance behaviors towards unknown animals in 8- to 10-year-
old typically developing children. An experiment is reported in
which children viewed peers modeling positive approach or
negative avoidance behavior about one of two unknown animals
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To determine the effect of peer modeling, children’s fear beliefs and
avoidance tendencies about both animals were assessed before and
after seeing the modeling ﬁlms. Children’s actual approach
behavior towards both the modeled and non-modeled animals was
assessed using a touch box task.
We hypothesized that children’s fear beliefs and avoidance
tendencies towards the modeled animal would change as a func-
tion of the valence of peer modeling observed, with fear and
avoidance increasing after negative peer modeling and decreasing
after positive peer modeling. We anticipated no change in fear
beliefs for the no-modeling animal. Further, it was anticipated that
children in the negative modeling condition would show less
approach behavior towards the modeled animal compared to
children in the positive modeling condition.
Method
Participants
Ninety-seven children (51 boys and 46 girls,M age¼ 8.58 years,
SD¼ 0.89, range 8e10 years) participated from a primary school in
the UK, of which 98% had English as their ﬁrst language. This age
range was appropriate as children of this age normally display
animal-related fears (Field & Davey, 2001) and animal phobias
typically have their onset during middle childhood. Participants
were randomly assigned to the positive (n¼ 49) or negative
modeling condition (n¼ 48) and the animal about which they
received peer modeling was counterbalanced across participants.
Modeling groups were comparable at baseline for age, state and
trait anxiety, and gender (all ts< 1.52, ps> .13, see Table 1). This
study was approved by the School of Life Sciences Research Ethics
and Governance committee of the University of Sussex.
Materials
Animals
Pictures of two rare types of guinea pigs were used throughout
the experiment. The animals were named after their type/Latin
name. The Cavia is a bald guinea pig, while the Lunkarya is a very
furry guinea pig.
State-trait anxiety inventory for children (STAI-C)
The STAI-C (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1973)
comprises of 20 items to assess trait anxiety and 20 items to assess
state anxiety with items scored on a 3-point Likert-scale and was
administered to rule out baseline differences in state and trait
anxiety between thepositive andnegativemodeling conditions. The
STAI-C is a reliable and valid measure to assess anxiety in childrenTable 1
Mean participant characteristics and performance on the BAT across the whole sample a
Participant characteristics
Whole sample (n¼ 97)
Age (yrs) 8.58 (0.89)
Gender (M:F) 51:46
State anxiety 27.08 (4.41)
Trait anxiety 35.15 (6.79)
Behavioral approach task
Positive modeling
Modeled animal Non-mo
Mean holes completed (0e10) 7.27 (3.91) 7.12 (4.0
Mean anxiety rating (1e10) 3.70 (2.70) 3.68 (2.7(Field & Lawson, 2003). Cronbach’s alphas ranging from .78 to .81
and moderate testeretest stability (rs between .68 and .71) after an
eight-week time interval have been reported (Field, 2006; Field,
Lawson, & Banerjee, 2008). Cronbach’s alphas in this sample were
.80 for state anxiety and .83 for trait anxiety. The mean trait anxiety
score of the present sample was 35.15 (SD¼ 6.79, range 21e49),
which is comparable to the norm of 37.30 for an unselected
elementary school sample as reported by Spielberger et al.
Fear beliefs questionnaire (FBQ)
The FBQ (Field & Lawson, 2003) assesses children’s fear beliefs
about the guinea pigs. The FBQ consists of 8 questions about each
animal (e.g., “Would you feel scared if you saw a Cavia?”) with
responses made on a 5-point Likert-scale (0¼No, not at all to
4¼ Yes, deﬁnitely). Each question is presented in a random order
with a picture of the animal to which it refers. A mean fear belief
score is calculated for each animal ranging from 0 (no fear belief) to
4 (maximum fear belief). The FBQ has shown moderate to good
internal consistency. For example, Field (2006) reported Cronbach’s
alphas between .84 and .98. Reliabilities found in the current study
were consistent with past research: before the ﬁlm, Cronbach’s
a¼ .82 (Cavia) and a¼ .79 (Lunkarya), and after ﬁlm, a¼ .89 (Cavia)
and a¼ .86 (Lunkarya).
Nature reserve task (NRT)
The NRT measures children’s avoidance tendencies towards the
guinea pigs (Field & Storksen-Coulson, 2007). The task uses a rect-
angular wooden board, which is covered with green material
coveredwith fences, bushes and trees (made from brown and green
pipe cleaners), and ﬂowers (small yellow balls), to make it look like
a nature reserve. The child is asked to imagine that they are visiting
this nature reserve and they are told that the guinea pigs live in this
nature reserve. A picture of each guinea pig is placed on opposite
edges of the board in turn and the child is given a Lego ﬁgure (a boy
ﬁgure for boys and a girl ﬁgure for girls) that represents them and is
asked to place this ﬁgure on the board to show where they would
like to be when they visit the nature reserve, and when the animal
is present. The distance (in millimeters) from the Lego ﬁgure to the
centre of the animal picture is used as a measure of avoidance
tendency towards the animal.
Behavioral approach task
Two identical wooden boxes, each labeled with a picture of
a guinea pig were developed. These touch boxes were a variant of
the touch boxes successfully used by Field and colleagues in other
studies (e.g. Field & Lawson, 2003; Field et al., 2008; Field &
Storksen-Coulson, 2007). Each box contained straw and an ipod
and speakers playing guinea pig and rustling sounds. The front of
each box had 10 small holes arranged vertically while the backnd by modeling condition (standard deviation in parentheses).
Positive modeling (n¼ 49) Negative modeling (n¼ 48)
8.57 (1.00) 8.58 (0.77)
26:23 25:23
26.96 (4.61) 27.21 (4.24)
36.18 (6.06) 34.10 (7.38)
Negative modeling
deled animal Modeled animal Non-modeled animal
0) 5.83 (4.41) 6.10 (4.34)
4) 4.62 (2.55) 4.19 (2.62)
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inside the box. Children were told that each box contained the
guinea pig shown and they were then asked to place their ﬁnger
into the 10 holes (one hole at a time), starting with the upper hole
and working their way down to the lowest hole (thus approaching
the animal). Children always ﬁrst approached the box containing
the animal they saw in the movie they were assigned to. The
number of holes completed was taken as a measure of behavioral
approach. After each hole, the child was asked to indicate how
anxious they felt on a 10-point scale (1¼ not anxious at all to
10¼ very anxious). Children’s anxiety ratings for each hole they
completed were summed and then averaged across the total
number of holes completed to calculate a mean anxiety rating for
the modeled and non-modeled animal.
Peer modeling paradigm
Children viewed on a laptop screen either a positive or negative
modeling ﬁlm (without sound) in which they saw 4 peers (2 boys
and 2 girls of 8e12 years of age) approach the same wooden box as
is used in the BAT. The positive and negative ﬁlms were approxi-
mately matched for length and the same child models were used in
both conditions. In the positive ﬁlm, children watched the peer
models happily approach the box, open the door, put their arm in
the box and appear to stroke the animal inside the box (at no time
was the animal seen). In the negative ﬁlm, children watched the
peer models approach the box hesitantly, very carefully open the
door and then not dare to touch the animal.
Procedure
Informed parental consent was obtained for all children and
verbal assent from children prior to participation. First, the child
was introduced to the experimenter, and it was stressed that the
child was free towithdraw at any point in the experiment. The child
began by completing the STAI-C (state and trait anxiety) before
being introduced to the guinea pigs via pictures. Following this,
children completed the FBQ and NRT about both animals before
watching the peer modeling video. Next, the child completed the
BAT to assess his/her behavioral approach of each animal. Upon
completion, the FBQ and NRT were readministered. Finally, all
childrenwere debriefed individually and told that there was no real
animal in the box.
Statistical analyses
A series of 2 (valence modeling ﬁlm: negative vs. positive) 2
(animal: modeled vs. non-modeled) 2 (time: before and after
ﬁlm) mixed ANOVAs were performed on FBQ and NRT scores, while
2 (valence) 2 (animal) mixed ANOVAs were performed onmlifgniledomevitisoP
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Fig. 1. Children’s mean fear belief scores for the modeled and non-modeled animal before an
represent standard errors of the FBQ scores. *p< .05; **p< .01.number of holes completed on the BAT and BAT mean anxiety
ratings. As modeling conditions did not differ signiﬁcantly at
baseline on measures of STAI-C state or trait anxiety, age or gender
these variables were not considered in analyses. Pearson correla-
tion coefﬁcients were performed to examine associations between
STAI-C state and trait anxiety and change in fear beliefs, indirect
avoidance behavior and performance and anxiety during the BAT.
Results
Effects on children’s self-reported fear beliefs
Fig. 1 shows children’s mean fear beliefs scores before and after
seeing the modeling ﬁlm for the positive and negative modeling
condition. A mixed ANOVA yielded a non-signiﬁcant effect of time
(F[1,95]¼ 2.29, p¼ .13, d¼ 0.31). However, there was a signiﬁcant
interaction effect of valence time (F[1,95]¼ 6.44, p< .05,
d¼ 0.52), with children’s mean fear beliefs signiﬁcantly decreasing
after positive modeling (F[1,48]¼ 10.64, p< .01, d¼ 0.94, 1.48 vs.
1.23), with no signiﬁcant change after negative modeling (F[1,47]¼
0.43, p¼ .52, d¼ 0.19, 1.46 vs. 1.52). A time animal interactionwas
also found (F[1,95]¼ 6.09, p< .05, d¼ 0.51) with no signiﬁcant
change in mean fear ratings for the modeled animal (t[96]¼ 0.05,
p¼ .96, d¼ 0.01, 1.46 vs. 1.47), but a signiﬁcant decrease in fear
beliefs about the non-modeled animal (t[96]¼ 2.74, p< .01,
d¼ 0.28, 1.48 vs. 1.29). More important, a signiﬁcant three-way
interaction of valence animal time (F[1,95]¼ 5.63, p< .05,
d¼ 0.49) was found. To tease apart this signiﬁcant 3-way interac-
tion, separate analyses were performed for the positive and nega-
tive modeling conditions. Subsequent mixed ANOVAs found no
signiﬁcant animal time interaction effect in the positivemodeling
group (F[1,48]¼ 0.01, p¼ .95, d¼ 0.03). After watching the positive
modeling ﬁlm, a signiﬁcant decrease in fear belief scores was
observed for both the modeled (t[48]¼ 2.73, p< .01, d¼ .0.39, 1.49
vs. 1.25) and non-modeled animal (t[48]¼ 2.55, p< .05, d¼ 0.36,
1.46 vs. 1.21), with the effect size marginally bigger for the modeled
animal. In the negative modeling group, a signiﬁcant animal time
interaction was found (F[1,47]¼ 11.20, p< .01, d¼ 0.97). As shown
in Fig. 1, children’s fear belief scores for the modeled animal
increased (t[47]¼ 2.08, p< .05, d¼ .0.31, 1.43 vs. 1.69), with a small
but non-signiﬁcant reduction in fear beliefs for the non-modeled
animal (t[47]¼ 1.31, p¼ .20, d¼ 0.19, 1.49 vs. 1.36).
Effects on avoidance tendencies and approach behaviors
A mixed ANOVA performed on NRT scores (see Fig. 2) revealed
that NRT scores decreased signiﬁcantly across time (F[1,95]¼ 19.97,
p< .01, d¼ 0.92, 100.94 vs. 77.78). The valence time interaction
also reached signiﬁcance (F[1,95]¼ 5.36, p< .05, d¼ 0.47), withmlifgniledomevitageN
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Fig. 2. Children’s mean NRT scores for the modeled and non-modeled animal before and after presentation of positive (left) and negative (right) modeling ﬁlm. Error bars represent
standard errors of the NRT scores. *p< .05; **p< .01.
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condition (F[1,48]¼ 26.98, p< .01, d¼ 1.50, 97.58 vs. 62.43),
whereas NRT scores did not change across time in the negative
modeling condition (F[1,47]¼ 2.01, p¼ .16, d¼ 0.41, 104.29 vs.
93.13). More important, the hypothesized three-way valence -
 animal time interaction reached signiﬁcance (F[1,95]¼ 8.03,
p< .01, d¼ 0.58). To tease apart this interaction, positive and
negative modeling groups were examined separately. Subsequent
mixed ANOVAs found a non-signiﬁcant animal time interaction
effect for the positive modeling group (F[1,48]¼ 1.95, p¼ .17,
d¼ 0.40), but a signiﬁcant animal time interaction for the nega-
tive modeling group (F[1,47]¼ 6.12, p< .05, d¼ 0.72). As shown in
Fig. 2, after watching the negative modeling ﬁlm, children’s
avoidance tendency in relation to the non-modeled animal signif-
icantly decreased (t[47]¼ 3.06, p< .01, d¼ 0.44, 112.8 vs. 86.85),
whereas there was a non-signiﬁcant increase in avoidance
tendencies towards the negatively modeled animal (t[47]¼ 0.33,
p¼ .75, d¼ 0.05, 95.77 vs. 99.40). However, after watching the
positive modeling ﬁlm, children’s avoidance tendencies of both the
modeled (t[48]¼ 4.67, p< .01, d¼ 0.67, 101.96 vs. 60.84) and non-
modeled animal (t[48]¼ 4.11, p< .01, d¼ 0.59, 93.20 vs. 64.02)
decreased signiﬁcantly.
Finally, a series of 2 (valence) 2 (animal) mixed ANOVAs were
performed on number of holes completed on the BATand BATmean
anxiety ratings (see Table 1). However, no signiﬁcant main or
interaction effects were found (all Fs< 1.26, ps> .26, ds< 0.23).
Correlational analyses
Pearson correlation coefﬁcients were calculated between STAI-C
state and trait anxiety and change in fear beliefs, change in indirect
avoidance tendencies, mean anxiety rating on the BAT and number
of holes completed on the BAT for the modeled and non-modeled
control animal. Analyses revealed a signiﬁcant positive correlation
between state anxiety and mean anxiety ratings for the modeled
(r¼ .29, p< .01) and non-modeled animal (r¼ .24, p< .01) during
the BAT, while the same associations with trait anxiety were non-
signiﬁcant statistical trends (r¼ .15, p¼ .07 and r¼ .14, p¼ .09
respectively). Increased state anxiety was also signiﬁcantly associ-
ated with completing fewer holes on the BAT for the non-modeled
(r¼.17, p¼ .05) but not modeled animal (r¼.13, p¼ .11). All
other correlations with trait and state anxiety were non-signiﬁcant.
Several notable correlations were observed between outcome
measures. Mean anxiety rating during the BAT was negatively
associatedwith number of holes completed during the BAT for both
themodeled (r¼.56, p< .001) and non-modeled animal (r¼.66,
p< .001). Increased indirect avoidance of the non-modeled animalon the NRT was signiﬁcantly associated with an increase in fear
beliefs to the non-modeled animal (r¼ .36, p< .001), while both
increased avoidance and fear beliefs were signiﬁcantly associated
with the completion of fewer holes on the BAT (r¼.66, p< .001 for
NRT and r¼.22, p< .05 for FBQ). For the modeled animal, an
increase in indirect avoidance correlated signiﬁcantly with
increased fear beliefs (r¼ .61, p< .001) but not number of holes
completed on theBAT (r¼.10,p¼ .18). However, an increase in fear
beliefs was signiﬁcantly associated with the completion of fewer
holes on the BAT (r¼.23, p< .05).Discussion
The present study investigated the effect of ﬁlmed peer
modeling on fear beliefs, avoidance tendencies, and approach
behaviors towards unknown animals in typically developing chil-
dren. Results were partly in line with our predictions: Children’s
fear beliefs towards the modeled but also the non-modeled animal
signiﬁcantly decreased after positive peer modeling, whereas their
fear beliefs increased after negative peer modeling for the modeled
animal but did not change signiﬁcantly for the non-modeled
animal. Furthermore, after positive modeling children demon-
strated decreased avoidance tendencies towards the modeled as
well as the non-modeled animal, whereas after negative modeling
avoidance tendencies did not change for the modeled animal, but
decreased for the non-modeled animal too. No signiﬁcant results
were obtained with the behavioral approach task.
The effect of positive and negative peer modeling for the
modeled animal on children’s fear beliefs and self-reported
avoidance tendencies is consistent with previous studies demon-
strating that after positive peer modeling children report lower
levels of fear towards the animal and are more willing to approach
it (Bandura & Menlove, 1968; Hill et al., 1968). While no previous
research can be found on the role of negative peermodeling, results
of earlier studies on the role of maternal modeling in the acquisi-
tion of childhood fears are in line with the ﬁndings obtained in the
current study: Children report higher levels of fear towards the
novel stimulus after negative modeling (de Rosnay et al., 2006;
Dubi et al., 2008; Gerull & Rapee, 2002). In terms of the develop-
ment of fears in children, these ﬁndings support the modeling/
vicarious learning pathway of Rachman’s (1977) model of fear
learning as a plausible mechanism through which fears can be
acquired. These results also show that modeling can be a tool by
which to diminish fears, which is consistent with results of treat-
ment outcome studies which show that modeling can play a role in
overcoming fears (King, Muris, Ollendick, & Gullone, 2005).
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non-modeled control animal was somewhat less clear. We
hypothesized that the non-modeled control animal would show no
change in fear beliefs and avoidance tendencies. However,
a signiﬁcant reduction of fear and avoidance was observed for the
non-modeled animal after seeing the positive modeling ﬁlm (as it
was for the modeled animal), with slightly stronger effects for the
modeled animal than the non-modeled animal. Thus, it seems that
the effects of positive modeling generalized to the non-modeled
animal. However, after negative modeling a different picture
emerged. Here a small but non-signiﬁcant reduction in fear beliefs
for the non-modeled animal was observed after watching the
negative modeling ﬁlm, whereas a signiﬁcant reduction in avoid-
ance tendencies for the non-modeled animal was observed. It is not
entirely clear why this difference in the pattern of effects to the
non-modeled control animal emerged. We speculate that while
a generalization effect could account for the effects of positive
modeling on the non-modeled animal, a comparison effect could be
responsible for the pattern of ﬁndings following negativemodeling,
with children comparing the non-modeled animal more favorably
when contrasted with the modeled animal, which they have just
observed their peers react negatively towards. This comparison
effect appears stronger for the NRT task, and we suggest that this
may be because the task instructions could have served to more
explicitly encourage a direct comparison between animals, which
was not encouraged during the FBQ. Furthermore, the effect of
negative modeling compared to positive modeling seemed gener-
ally slightly weaker, with evidence of smaller effect sizes (range ds
negative modeling: 0.31e0.72 and range ds positive modeling:
0.52e1.50 for signiﬁcant effects). This could be a consequence of
administering the second FBQ and NRT after children had under-
taken the BAT. In doing so, children assigned to negative peer
modeling who placed their ﬁnger in one or more holes would have
quickly learned that there were no explicit negative consequences
of approaching the modeled animal (e.g., they were not bitten by
the animal). These direct non-aversive personal experiences are
likely to have been more powerful sources of information about
potential threat than the previous ﬁlmed modeling and thus may
have served to (partly) undo the effects of the negative modeling
ﬁlm. The extent to which children believed the modeling ﬁlm
manipulation to be real may also be important for determining the
strength of modeling effects. In the present study, which used
innocuous, albeit relatively novel guinea pig stimuli this may be
especially pertinent for the negativemodeling condition.Wewould
argue that children, in general would not usually associate guinea
pigs with danger and this may have served to reduce the potency of
the negative modeling ﬁlm.
Finally, no signiﬁcant effects of type of modeling were found on
the behavioral approach task. Previous studies using similar
procedures to investigate the effect of negative information and
vicarious learning on approach behavior have found effects on this
touch box measure (Askew & Field, 2007; Field & Lawson, 2003). It
is difﬁcult to explain why our study did not ﬁnd any results on this
measure but did ﬁnd effects on fear beliefs and indirectly assessed
avoidance tendencies. One possibility is that the touch box task is
less sensitive to pick up changes in fearful behavior than the other
measures. Moreover, the “modeling intervention” used in this
study was rather subtle (effect sizes on the other tasks were also
fairly moderate with a range between .31 and .1.50) and it remains
plausible that differential behavioral effects may simply have been
too weak to be actually observed. Alternatively, it could be that not
peer modeling but current anxiety level at time of assessment is
more likely to inﬂuence children’s performance on this task.
Looking at the data, we found some support for this hypothesis:
That is, the mean anxiety rating on this task (i.e. “How anxious doyou feel right now?”) was positively correlatedwith children’s state
anxiety whereas the mean anxiety rating during the behavioral
approach task was negatively associated with the number of holes
children completed for the box with the modeled animal and non-
modeled animal.
The results of the current study are limited by a number of
factors. First, although this study did show that peer modeling can
play a role in children’s fear learning, the extent to which these
processes also play a role in the natural environment remains to be
empirically scrutinized. Moreover, other factors such as providing
negative information, maternal modeling, and negative experi-
ences have also been shown to play a role in the acquisition and
persistence of childhood fears. It needs to be established which
types of modeling, children learn most effectively from. It may well
be the case that the impact of modeling by either an adult, a parent,
or a peer changes over age and that when children become older
and peers become a more important source of information about
the world that the impact of peer modeling increases whereas the
impact of parental modeling declines. Second, aside from consid-
ering the effect of state and trait anxiety, other individual differ-
ences in temperamental, biological and experiential vulnerabilities,
and protective factors were not considered. Such protective or
vulnerability factors will render some individuals more sensitive to
environmental inﬂuences such as aversive peer modeling (Mineka
& Ohman, 2002), so identifying and investigating such factors
should be an important focus of future research. Third, this study
only tested whether peer modeling had a short-term effect on
children’s fear beliefs and approacheavoidance tendencies within
a single experimental session, and it remains unclear whether
these effects will last over a longer period of time. However, there is
some reason to believe that vicariously learned fear beliefs will
persist over time, as Askew and Field (2007) showed in their
vicarious learning study that indirectly measured fear beliefs per-
sisted over a 3-month period. Fourth, due to the design of the study,
both the modeling video intervention and BAT intervened between
the pre- and post-modeling measures of fear beliefs and indirect
avoidance tendencies. It is therefore not possible to unpick the
effect of the modeling intervention and BAT on the FBQ and NRT
and as such multiple factors could account for the effects reported.
Future research could address this limitation by including an
additional measure of fear beliefs and avoidance tendencies
immediately following the modeling intervention as this would
permit a more forceful argument that the modeling intervention
causally inﬂuenced fear beliefs and avoidance tendencies. More-
over, while this study selected guinea pig stimuli that were
unusual/rare and therefore likely to be novel to the participants, it
remains the case that most of the children in the study were likely
to have prior knowledge/experiences with guinea pigs. This prior
experience/knowledge may have served to weaken the effects of
the peer modeling manipulation. Future research could examine
whether the effects of peermodeling are strengthened by the use of
truly novel animal stimuli about which children are unlikely to
have had any previous experience. Additionally, the use of a non-
clinical samplemakes inferences about the development of phobias
and implications for treatment rather speculative and therefore
these ideas should also be tested in a clinical sample. Furthermore,
future work should determine the generalisability of the ﬁndings,
particularly as the age range of the sample was relatively limited
and all participants were recruited from a single school and data
was not available on family composition or socioeconomic status.
Finally, fear beliefs were only measured by means of self-report,
which may have been biased by the compliance of children to the
demands of the experimenter. Including implicit measures to
evaluate fear beliefs may strengthen the design and generalisability
of future studies as these tasks are more resilient to demand effects.
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important contribution to the limited data available on the devel-
opment of fear in children. While most empirical studies on fear
learning focus on the role of parents, this studymade a ﬁrst attempt
to explore the inﬂuence of positive and negative peer modeling on
the acquisition and reduction of childhood fears under more
ecologically valid conditions. Furthermore, the experimental
design, sample size, and the inclusion of a behavioral measure next
to the self-report measure were strengths of the study.
On balance, the present ﬁndings suggest that Rachman’s indi-
rect pathway of modeling/vicarious learning is a plausible mecha-
nism in children’s fear learning. The results indicate that negative
peer modeling can play a role in the acquisition of childhood fears,
whereas positive peer modeling can have fear-reducing effects and
may encourage approach behavior. Not only is this work important
as it sheds light on a plausible mechanism involved in fear learning
but it is also interesting from a therapeutic point-of-view and has
implications for the prevention and treatment of anxiety disorders.
In particular, it may be possible to utilize peer modeling interven-
tions as a means of reducing anxiety and associated behaviors. Peer
modeling interventions may be particularly amenable to use
outside traditional clinic environments, for example in schools.
Recent research has shown that speciﬁc interventions using vicar-
ious learning and verbal information interventions can be used to
unlearn fears experimentally induced using threat information
(Kelly et al., 2010). Providing children with positive verbal infor-
mation or positive modeling experiences led to reductions in
self-reported fear beliefs and reduced behavioral avoidance.
Furthermore, positive modeling is a key component of existing
cognitive-behavioral interventions for phobias in youths (Dadds &
Barrett, 2001; James, Soler, & Weatherall, 2005; Ollendick & King,
1998; Rapee, Schniering, & Hudson, 2009). The power of this
positive modeling, especially of peer modeling, the extent to which
our present ﬁndings are generalisable to different samples (e.g.
more diverse samples, highly anxious samples), the circumstances
under which it is most effective, and individual difference factors
which moderate efﬁcacy should be studied more extensively.References
Askew, C., & Field, A. P. (2007). Vicarious learning and the development of fears in
childhood. Behaviour Research and Therapy, 45(11), 2616e2627. doi:10.1016/
j.brat.2007.06.008.
Askew, C., & Field, A. P. (2008). The vicarious learning pathway to fear 40 years on.
Clinical Psychology Review, 28(7), 1249e1265. doi:10.1016/j.cpr.2008.05.003.
Bandura, A., & Menlove, F. L. (1968). Factors determining vicarious extinction of
avoidance behaviour through symbolic modeling. Journal of Personality and
Social Psychology, 8, 99e108.
Bauer, D. H. (1976). An exploratory study of developmental changes in children’s
fears. Journal of Child Psychology and Psychiatry, 17(17), 69e74.
Bernstein, G. A., Borchardt, C. M., & Perwien, A. R. (1996). Anxiety disorders in
children and adolescents: a review of the past 10 years. Journal of the American
Academy of Child and Adolescent Psychiatry, 35(9), 1110e1119.
Bittner, A., Egger, H. L., Erkanli, A., Costello, E. J., Foley, D. L., & Angold, A. (2007).
What do childhood anxiety disorders predict? Journal of Child Psychology and
Psychiatry, 48(12), 1174e1183. doi:10.1111/j.1469-7610.2007.01812.x.
Cartwright-Hatton, S., McNicol, K., & Doubleday, E. (2006). Anxiety in a neglected
population: prevalence of anxiety disorders in pre-adolescent children. Clinical
Psychology Review, 26(7), 817e833. doi:10.1016/j.cpr.2005.12.002.
Costello, E. J., Mustillo, S., Erkanli, A., Keeler, G., & Angold, A. (2003). Prevalence and
development of psychiatric disorders in childhood and adolescence. Archives of
General Psychiatry, 60(8), 837e844.
Dadds, M. R., & Barrett, P. M. (2001). Practitioner review: psychological manage-
ment of anxiety disorders in childhood. Journal of Child Psychology and
Psychiatry and Allied Disciplines, 42(8), 999e1011.
de Rosnay, M., Cooper, P. J., Tsigaras, N., & Murray, L. (2006). Transmission of social
anxiety from mother to infant: an experimental study using a social referencing
paradigm. Behaviour Research and Therapy, 44(8), 1165e1175.
Dubi, K., Rapee, R. M., Emerton, J. L., & Schniering, C. A. (2008). Maternal modeling
and the acquisition of fear and avoidance in toddlers: inﬂuence of stimulus
preparedness and child temperament. Journal of Abnormal Child Psychology, 36
(4), 499e512. doi:10.1007/s10802-007-9195-3.Egliston, K. A., & Rapee, R. M. (2007). Inhibition of fear acquisition in toddlers
following positive modelling by their mothers. Behaviour Research and Therapy,
45(8), 1871e1882. doi:10.1016/j.brat.2007.02.007, [Article].
Eley, T. C., Bolton, D., O’Connor, T. G., Perrin, S., Smith, P., & Plomin, R. (2003).
A twin study of anxiety-related behaviours in pre-school children. Journal
of Child Psychology and Psychiatry, 44(7), 945e960. doi:10.1111/1469-
7610.00179.
Field, A. P. (2006). Watch out for the beast: fear information and attentional bias in
children. Journal of Clinical Child and Adolescent Psychology, 35(3), 431e439.
Field, A. P., & Davey, G. C. L. (2001). Conditioning models of childhood anxiety. In
W. K. Silverman, & P. A. Treffers (Eds.), Anxiety disorders in children and
adolescents: Research, assessment and intervention (pp. 187e211). Cambridge:
Cambridge University Press.
Field, A. P., & Lawson, J. (2003). Fear information and the development of fears
during childhood: effects on implicit fear responses and behavioural avoidance.
Behaviour Research and Therapy, 41(11), 1277e1293. doi:10.1016/s0005-7967
(03)00034-2.
Field, A. P., Lawson, J., & Banerjee, R. (2008). The verbal threat information pathway
to fear in children: the longitudinal effects on fear cognitions and the imme-
diate effects on avoidance behavior. Journal of Abnormal Psychology, 117(1),
214e224. doi:10.1037/0021-843x.117.1.214.
Field, A. P., & Storksen-Coulson, H. (2007). The interaction of pathways to fear in
childhood anxiety: a preliminary study. Behaviour Research and Therapy, 45(12),
3051e3059. doi:10.1016/j.brat.2007.09.001.
Gerull, F. C., & Rapee, R. M. (2002). Mother knows best: effects of maternal
modelling on the acquisition of fear and avoidance behaviour in toddlers.
Behaviour Research and Therapy, 40(3), 279e287. doi:10.1016/S0005-7967(01)
00013-4.
Gruner, K., Muris, P., & Merckelbach, H. (1999). The relationship between anxious
rearing behaviours and anxiety disorders symptomatology in normal children.
Journal of Behavior Therapy and Experimental Psychiatry, 30(1), 27e35.
Hill, J. H., Liebert, R. M., & Mott, D. E. W. (1968). Vicarious extinction of avoidance
behaviour through ﬁlms e an initial test. Psychological Reports, 22(1), 192.
James, A., Soler, A., & Weatherall, R. (2005). Cognitive behavioural therapy for
anxiety disorders in children and adolescents. Cochrane Database of Systematic
Reviews, (4). doi:10.1002/14651858.CD004690.pub2. Cd004690.
Kelly, V. L., Barker, H., Field, A. P., Wilson, C., & Reynolds, S. (2010). Can Rachman’s
indirect pathways be used to un-learn fear? A prospective paradigm to test
whether children’s fears can be reduced using positive information and
modelling a non-anxious response. Behaviour Research and Therapy, 48(2),
164e170. doi:10.1016/j.brat.2009.10.002.
King, N. J., Eleonora, G., & Ollendick, T. (1998). Etiology of childhood phobias:
current status of Rachman’s three pathways theory. Behaviour Research and
Therapy, 36(3), 297e309.
King, N. J., Muris, P., Ollendick, T. H., & Gullone, E. (2005). Childhood fears and
phobias: advances in assessment and treatment. Behaviour Change, 22(4),
199e211.
Lang, P. J. (1968). Fear reduction and fear behavior: problems in treating a construct.
In J. M. Schlien (Ed.), Research in psychotherapy, Vol. 3 (pp. 90e103). Washington,
DC: American Psychological Association.
Last, C. G., Perrin, S., Hersen, M., & Kazdin, A. E. (1996). A prospective study of
childhood anxiety disorders. Journal of the American Academy of Child and
Adolescent Psychiatry, 35(11), 1502e1510.
Melamed, B. G., & Siegel, L. J. (1975). Reduction of anxiety in children facing
hospitalization and surgery by use of ﬁlmed modeling. Journal of Consulting and
Clinical Psychology, 43(4), 511e521.
Melamed, B. G., Yurcheson, R., Fleece, E. L., Hutcherson, S., & Hawes, R. (1978).
Effects of ﬁlm modeling on the reduction of anxiety-related behaviors in
individuals varying in level of previous experience in the stress situation.
Journal of Consulting and Clinical Psychology, 46(6), 1357e1367.
Merckelbach, H., deJong, P. J., Muris, P., & vandenHout, M. A. (1996). The etiology of
speciﬁc phobias: a review. Clinical Psychology Review, 16(4), 337e361.
Mineka, S., & Ohman, A. (2002). Born to fear: non-associative vs associative factors
in the etiology of phobias. Behaviour Research and Therapy, 40(2), 173e184.
Muris, P., & Field, A. P. (2010). The role of verbal threat information in the devel-
opment of childhood fear. “Beware the Jabberwock!”. Clinical Child and Family
Psychology Review, 13(2), 129e150. doi:10.1007/s10567-010-0064-1.
Muris, P., & Field, A. P. The normal development of fear in children and adolescents.
In W. K. Silverman, & A. P. Field (Eds.), Anxiety disorders in children and
adolescents: Research, assessment and intervention (2nd ed.). Cambridge: Cam-
bridge University Press, in press.
Muris, P., Steerneman, P., Merckelbach, H., & Meesters, C. (1996). The role of
parental fearfulness and modeling in children’s fear. Behaviour Research and
Therapy, 34(3), 265e268.
Ollendick, T. H., & King, N. J. (1998). Empirically supported treatments for children
with phobic and anxiety disorders: current status. Journal of Clinical Child
Psychology, 27(2), 156e167.
Pine, D. S., Cohen, P., Gurley, D., Brook, J., & Ma, Y. J. (1998). The risk for early-
adulthood anxiety and depressive disorders in adolescents with anxiety and
depressive disorders. Archives of General Psychiatry, 55(1), 56e64.
Rachman, S. (1977). Conditioning theory of fear-acquisition e critical examination.
Behaviour Research and Therapy, 15(5), 375e387.
Rapee, R. M., Schniering, C. A., & Hudson, J. L. (2009). Anxiety disorders during
childhood and adolescence: origins and treatment. Annual Review of Clinical
Psychology, 5, 311e341. doi:10.1146/annurev.clinpsy.032408.153628.
S. Broeren et al. / Behaviour Research and Therapy 49 (2011) 50e57 57Schunk, D. H. (1987). Peer models and children’s behavioural-change. Review of
Educational Research, 57(2), 149e174.
Schunk, D. H., & Hanson, A. R. (1985). Peer models e inﬂuence on children’s self-
efﬁcacy and achievement. Journal of Educational Psychology, 77(3), 313e322.
Spielberger, C. D., Gorsuch, R. L., Lushene, R., Vagg, P. R., & Jacobs, G. A. (1973). State-
trait anxiety inventory for children: How I feel questionnaire professional manual.
Mind Garden, Inc.Strauss, C. C., Frame, C. L., & Forehand, R. (1987). Psychosocial impairment associ-
ated with anxiety in children. Journal of Clinical Child Psychology, 16(3),
235e239.
Weiss, M. R., McCullagh, P., Smith, A. L., & Berlant, A. R. (1998). Observational
learning and the fearful child: inﬂuence of peer models on swimming skill
performance and psychological responses. Research Quarterly for Exercise and
Sport, 69(4), 380e394.
